Changes in gain and spatiotemporal properties of the vestibulospinal reflex after injection of a GABA-A agonist in the cerebellar anterior vermis.
Experiments were performed to study the influence of the cerebellar anterior vermis on both amplitude and directional properties of the vestibulospinal (VS) reflexes. In decerebrate cats, the multiunit EMG activity of the medial head of the forelimb extensor triceps brachii was recorded during wobble of the whole animal at 0.15 Hz. With this procedure the animals were submitted to a tilt characterized by a fixed amplitude (10 degrees) and by a direction moving at constant velocity over the horizontal plane, in both a clockwise (CW) and a counterclockwise (CCW) direction. These dynamic stimuli permitted characterization of the triceps muscle response to animal tilt as a single vector in the horizontal plane. The gain of this vector was taken as the mean value obtained for the CW and CCW responses, while its orientation corresponded to the direction of head displacement, lying midway between the maximal response directions to CW and CCW rotations. The temporal phase was evaluated as the half difference between the directions of the CW and CCW responses. In all the experiments the response vector of the triceps brachii was closely aligned with the transverse axis and pointed to the side-down direction. Unilateral inactivation of the cerebellar anterior vermis after microinjection, in one or two folia of lobule V, of the GABA-A agonist muscimol (0.5 microL at 8 micrograms/microL saline), consistently and reversibly reduced in 20 to 40 min the amplitude of the EMG modulation of the ipsilateral triceps brachii to 46% to 80% of the control value, while only a small shift (up to 30 degrees) of the response vector occurred either nosewards or tailwards. Small shifts in temporal phase were also observed. These findings suggest that the Purkinje (P)-cells, which usually fire out of phase with respect to the VS neurons, contribute positively to the amplitude of the VS reflexes. It was previously shown that P-cells with response vectors covering all the directions of animal displacement are present in small regions of the cerebellar anterior vermis; it is likely that these neurons represent functional units facilitating the VS reflexes elicited by animal tilt in the direction of their response vectors. By suppressing the activity of these cells, muscimol injections would lead to a general depression of the triceps responses to animal displacement, not associated with prominent changes in directional specificity.